Purpose: Although the emergence of sexual expression during adolescence and early adulthood is nearly universal, little is known about patterns of initiation. Methods: We used latent class analysis to group 12,194 respondents from waves I and IV of the National Longitudinal Study of Adolescent Health (Add Health) into one of five classes based on variety, timing, spacing, and sequencing of oral-genital, anal, and vaginal sex. Multinomial logistic regression models, stratified by biological sex, examined associations between sociodemographic characteristics and class membership.
clusive focus on vaginal sex is inconsistent with cross-sectional research indicating substantial variety in adolescent sexual expression. Data from the 2006 -2008 National Survey of Family Growth indicate that approximately 48% of males and 45% of females ages 15-19 years have engaged in oral-genital sex with an opposite-sex partner, and approximately 11% of females and 10% of males aged 15-19 years have engaged in anal sex with an opposite-sex partner [2] .
Although initiation of anal sex typically occurs well beyond adolescence (if at all), first experiences of oral-genital and vaginal sex appear to occur in close proximity [3] . In the first prospective study to examine the predictive relationship between initiation of oral-genital and vaginal sex, Halpern-Felsher et al. identified the modal behavioral pathway in a sample of California high school students as either initiation of oral-genital sex before vaginal sex or within the same 6-month period [4] . In contrast, only 6% of adolescents in the 2002 National Survey of Family Growth reported having had anal sex within 6 months of initiating vaginal sex [3] . These results suggest that certain sequences of sexual behaviors are statistically normative, whereas others (e.g., anal sex before vaginal/oral-genital sex) are highly atypical.
Factors such as timing and sequencing of sexual behaviors vary by sociodemographic characteristics. In general, white adolescents are more likely than other racial/ethnic groups to report having engaged in oral-genital or anal sex [3, 5] . Compared with white adolescents, black adolescents initiate vaginal sex at earlier ages [6, 7] and are more likely to engage in vaginal sex before noncoital activities [8, 9] . Early sexual behavior also differs by socioeconomic status, with some evidence that adolescents from higher socioeconomic backgrounds are more likely to engage in oral-genital or anal sex [3, 9] .
Despite evidence of variation in the timing, sequencing, and spacing of coital and noncoital behaviors, we are aware of only one study that has examined these factors simultaneously [10] . The majority of respondents in this Dutch sample reported gradual and so-called linear sexual progressions (in which less intimate behaviors, such as kissing or heavy petting, preceded more intimate behaviors, such as oral-genital or vaginal sex), whereas the remainder experienced a "nonlinear" and/or tightly spaced progression. However, the extent to which similar patterns are evident in U.S. populations is unclear. Moreover, the concept of linearity, which relies on researchers' judgments of the relative intimacy of different behaviors, may be inappropriate for use in sociodemographically diverse populations, particularly given evidence that sexual norms may vary by race/ethnicity [11] .
This line of research is important for several reasons. Unlike the narrow and decontextualized definition of sexuality encouraged by examining sexual behaviors in isolation, comprehensive description of broad patterns of early sexual behavior provides a basis for research conceptualizing sexuality as a normative developmental process. Basic description of behavioral patterns also facilitates contextual interpretation, builds the foundation for more advanced statistical modeling, and helps elaborate theories of sexual development that can inform prevention and intervention efforts [12] . Moreover, research in other behavioral domains, such as romantic relationship formation [13] , suggests that early sexual patterns may have important implications for promoting sexual health. From a practical standpoint, further delineation of sexual patterns-and sociodemographic differences in these patterns-is therefore critical to identifying interpersonal and behavioral contexts that may contribute to reproductive and sexual health disparities [14, 15] .
The Present Study
Our primary aim was to describe typical and atypical patterns of early sexual development in a nationally representative sample of adolescents. We used latent class analysis (LCA) to identify these patterns, making no assumptions about the relative intimacy of different behaviors or the linearity of sexual patterns. Our secondary aim, after identifying classes, was to document sociodemographic differences in class membership.
Methods

Data
We used data from the National Longitudinal Study of Adolescent Health (Add Health), a nationally representative study of approximately 20,000 adolescents in the United States in grades 7-12 in 1994 -1995. The Add Health design has been described in detail elsewhere [16] . To date, four waves of data collection have followed respondents from adolescence into adulthood. The present analysis used data from Wave I (N ϭ 20,745; ages 11-21 years; response rate ϭ 78.9%) and Wave IV (N ϭ 15,701; ages 24 -34 years; response rate ϭ 80.3%), and was restricted to respondents who appeared at both waves and had valid sampling weights (N ϭ 14,800). Respondents lacking data on lifetime history and ages of initiation of oral-genital, anal, or vaginal sex (n ϭ 969) or sociodemographic characteristics (n ϭ 243) were excluded. Because patterns of sexual development may differ substantially between sexual minority and sexual majority individuals [17, 18] , we also excluded respondents who reported having had a same-sex romantic partner (n ϭ 1,526). These exclusion criteria yielded an analytical sample of 12, 194 .
Measures
Sexual behavior. At Wave IV, respondents used computerassisted self-interviewing (CASI) technology to report whether they had ever engaged in vaginal, anal, and oral-genital sex, based on the following questions. Vaginal sex: "Have you ever had vaginal intercourse? (Vaginal intercourse is when a man inserts his penis into a woman's vagina.)" Oral-genital sex: "Have you ever had oral sex? That is, has a partner ever put his/her mouth on your sexual organs or you put your mouth on his/her sex organs?" Anal sex: "Have you ever had anal intercourse? (By anal intercourse, we mean when a man inserts his penis into his partner's anus or butt hole.)" For each endorsed behavior, respondents indicated the age (in years) of initiation.
We used this information to generate five measures of sexual experience that serve as indicators of emergent sexual patterns in subsequent LCAs. We classified the first behavior initiated as vaginal sex, oral-genital sex, vaginal and oral-genital sex initiated within the same year, or anal sex (alone or within the same year as vaginal and/or oral-genital sex). Because ages of initiation were reported in whole years, we were unable to obtain more detailed sequencing information for respondents who reported initiating two or more behaviors at the same whole-digit age. Timing of first sexual experience was defined as the age at which the first sexual experience (among oral-genital, anal, and vaginal sex) occurred. Number/variety of behaviors indicated the number of different sexual behaviors (among the three measured) in which the respondent had ever engaged. Spacing between first and second behavior was defined as the age in years of the first sexual experience subtracted from the age of the second experience, and was converted to a six-category nominal variable (including a response category for "initiated only one type of behavior"). Finally, we included an indicator of whether the respondent had initiated anal sex before age 18.
Sociodemographic characteristics. We created a four-category measure of parental educational attainment (less than high school; high school diploma or GED [General Educational Diploma/General Equivalency Diploma]; some college or posthigh school vocational education; or college graduate) using data from the Wave I parent interview. We selected the highest level attained in households with two resident parents. When parental reports were unavailable (approximately 15% of the total adolescent sample), we substituted the adolescent's report of their parents' educational attainment. We derived a combined measure of race/ethnicity (Hispanic, any race; non-Hispanic black; non-Hispanic white; and other) from respondents' Wave I self-report. Wave IV chronological age was calculated by subtracting the date of birth from the Wave IV interview date. Biological sex was based on respondents' self-report.
Analysis plan
Similar to cluster analysis, the goal of LCA is to group cases into similar classes based on responses to a given set of items [19, 20] . We implemented latent class models in Latent Gold 4.5 (Statistical Innovations, Belmont, MA) and conducted analyses with 250 sets of random starting values, specifying 250 iterations for each set. There is no universally agreed-upon indicator for selecting the optimal number of classes in LCA [21] ; therefore, we relied on several different criteria. First, because our goal was to identify broad patterns of sexual development, we excluded class solutions that yielded latent class sizes of Ͻ5% of the full sample. We also examined the Bayesian Information Criterion (BIC) [22] , a goodness-of-fit measure that penalizes the loglikelihood to show preference for more parsimonious models. Finally, we considered interpretability and the extent to which classes were substantively different. In preliminary latent class analyses stratified by sociodemographic characteristics (race/ ethnicity, biological sex, parental educational attainment [college degree vs. no college degree], and chronologic age at wave IV [24 -28 vs . Ն29]), class structures were comparable across sociodemographic groups. We therefore present results based on analyses of the total sample. Latent class membership is not directly observed. To model associations between sociodemographic factors and latent classes, we assigned individuals to the class associated with the highest individual-specific posterior probability. We then used multinomial logistic regression to assess whether sociodemographic variables predicted a greater likelihood of membership in certain classes compared with others. These models were implemented in Stata 11.0 (StataCorps, College Station, TX) and stratified by biological sex. All analyses used survey commands to adjust for Add Health's complex survey design and applied sampling weights to yield national population estimates. Table 1 presents sociodemographic characteristics of our analytical sample. Overall, the average age of initiation was just over 16 years. Approximately equal percentages of respondents reported that they initiated vaginal sex first (39%) or initiated vaginal and oral-genital sex within the same year (41%). Six percent of respondents reported engaging in only one type of sexual behavior; the majority initiated a second behavior within 2 years. Almost 43% of respondents reported having engaged in all three types of behaviors (oral-genital, vaginal, and anal sex). Just under 10% of respondents initiated anal sex before age 18 years.
Results
Sample characteristics
Patterns of early sexual behavior
We examined latent class solutions for three through seven classes, and selected the five-class solution on the basis of interpretability, meaningful distinctions among classes, BIC values, and classification error. This solution accounted for 80% of the variation in indicator variables. Table 2 describes the percentage distribution of each sexual behavior indicator, by latent class. Because any LCA must balance model parsimony against homogeneity within classes, the behavioral profiles of respondents within each class are not identical. Instead, the latent class label reflects the modal behavioral profile for members of that class. Respondents who were likely to initiate vaginal sex first and then wait at least 1 year before initiating another behavior (typically oral-genital sex, as less than 10% reported anal sex before age 18 years) comprised the largest class (Vaginal Initiators/ Multiple Behaviors; 49%). The second largest class (Dual Initiators; 32%) consisted solely of respondents who initiated oralgenital and vaginal sex within the same year and did not have anal sex during adolescence. The third class (Vaginal Initiators/ Single Behavior; 8%) was distinguished by the fact that more than three-quarters of its members had only engaged in one type of behavior (typically vaginal sex). The two smallest classes-Postponers (6%) and Early/Atypical Initiators (6%)-represented the most non-normative patterns. Postponers delayed sexual activity until almost 22 years of age, on average, but reported a relatively fast progression once initiation had occurred: 85% of respondents in this class initiated oralgenital and vaginal sex within the same year. In contrast, the Early/Atypical class was characterized by an early age of initiation (15 years, on average) in combination with initiation of two or more behaviors within the same year. Most significantly, all Early/Atypical Initiators reported having had anal sex by age 18.
Bivariate associations between sociodemographic characteristics and sexual patterns
The distribution of latent class membership differed significantly across categories of sociodemographic indicators among both males and females, with the exception of Wave IV age among males (Table 3) . Regardless of race/ethnicity, the Vaginal Initiators/Multiple Behaviors class was generally the most heavily populated for both males and females. However, black males were more heavily concentrated in this class (57% of black male respondents) than were white males (39% of white male respon-dents). Among females, the Dual Initiators class contained a greater proportion of white females (30%) than of any other race/ethnicity group, whereas the Vaginal Initiators/Single Behavior class contained a greater proportion of black females (21%) than any other group. The Vaginal Initiators/Multiple Behaviors and Dual Initiators classes were the most common for both males and females across parental education categories, although substantial proportions of male respondents whose parents did not complete high school also appeared in the Vaginal Initiators/Single Behavior class (17%) and Early/Atypical Initiators class (9%). Table 4 presents results of multinomial logistic regressions modeling associations between sociodemographic characteristics and class membership, stratified by biological sex. Among both males and females, black respondents were less likely than white respondents to appear in classes characterized by initiation of two or more behaviors within the same year and more likely to appear in classes in which vaginal sex was typically the first behavior initiated. Black males were more likely than their white counterparts to appear in the Vaginal Initiators In contrast, patterns of association between parent education and class membership differed somewhat by biological sex. Controlling for race/ethnicity and chronological age, female respondents whose parent(s) did not complete high school were more likely to appear in the Vaginal Initiators/Single Behaviors class than in the Vaginal Initiators/Multiple Behaviors class (RRR ϭ 2.5; 95% CI ϭ 1.7, 3.7) compared with respondents in a household where at least one parent had a college degree. Female respondents whose parent(s) completed high school but did not obtain a college degree were less likely to be classified as Postponers (high school diploma only: RRR ϭ 0.3; 95% CI ϭ 0.2, 0.5; some college: RRR ϭ 0.5; 95% CI ϭ 0.3, 0.8) than as Vaginal Initiators/ Multiple Behaviors relative to their counterparts whose parent(s) obtained a college degree. Like females, males whose parent(s) did not complete high school were more likely than those with at least one college-educated parent to appear in the Vagi- 
Multivariate associations between sociodemographic characteristics and sexual patterns
Discussion
This is the first study, to our knowledge, to examine emergent sexual patterns in a nationally representative U.S. sample on the basis of variety, timing, sequencing, and spacing of first experiences of oral-genital, anal, and vaginal sex. Using LCA, we identified five distinct behavioral profiles that explained over 80% of the variance in these indicators. Just less than half of all respondents followed a pattern characterized predominately by initiation of vaginal sex before oral-genital or anal sex, average age of initiation of approximately 16 years, and a delay of at least 1 year between initiation of the first and second behaviors. A sizeable minority of adolescents-almost one-third-initiated sexual activity slightly later but reported first experiences of oral-genital and vaginal sex within the same year. Patterns characterized by delayed onset of sexual activity, experience with only one type of sexual behavior, and early initiation of sexual activity combined with adolescent initiation of anal sex were substantially less common.
Notably, none of these classes was characterized by adolescent initiation of oral-genital sex followed by a substantial delay before initiation of vaginal sex. Although the extent to which initiation of oral-genital sex accelerates or delays the onset of vaginal sex is not fully understood [23] , both cross-sectional and prospective data suggest that "substitution" of oral-genital sex for vaginal sex is relatively rare. Instead, initiation of oral-genital sex appears to substantially increase the likelihood of initiating vaginal sex, at least in select samples [4] . Our results, based on a nationally representative sample, support these conclusions.
Although latent class structures were similar across sociodemographic groups, the likelihood of membership in each class was not. Most striking was our finding that non-Hispanic black males and females were more likely to appear in classes in which vaginal sex was typically initiated first and were substantially less likely to appear in classes defined by adolescent initiation of anal sex, initiation of oral-genital and vaginal sex within the same year, or adolescent abstention from sexual activity, compared with their non-Hispanic white counterparts. Reasons for these differences are not fully understood, but likely reflect multiple mechanisms operating within and across various levels of influence. For example, black adolescents may be less likely to delay vaginal sex because of patterns of disadvantage that reduce the opportunity costs of early sexual activity and encourage greater tolerance of adolescent sexual activity and childbearing [7, 24] . Cultural variation in the perceived acceptability and appeal of various sexual practices may also contribute to observed differences [25] . In their study of sexual practices in the United States, Lauman et al. reported that black respondents were less likely to find either giving or receiving oral sex "very appealing" than whites [26] . Although they speculate that these differences are due to continued segregation of sexual networks that slow the diffusion of new sexual trends across groups, underlying causes of racial/ethnic differences in sexual patterns remain unclear.
Our results reveal complex associations among the behavioral characteristics that comprise broad sexual patterns. Respondents in the two classes largely characterized by initiation of vaginal sex first, for example, varied substantially in their ages of initiation and whether they went on to initiate noncoital behaviors. Similarly, age of initiation did not necessarily predict the extent to which sequences of initiation were spaced out over time; although the vast majority of both Dual Initiators and Postponers initiated oral-genital and vaginal sex within the same year, their average ages of initiation differed by over 5 years. However, age of initiation was associated with variety of sexual experience. Early/Atypical Initiators reported the earliest ages of initiation and were also the only class defined by experience with all three behaviors. Taken together, these findings indicate that examining single sexual behaviors in isolation does not fully capture the complexity of emerging adolescent and young adult sexuality, and potentially overlooks aspects of early sexuality that may have important implications for subsequent health and well-being.
Limitations
Strengths of this analysis include use of a nationally representative and sociodemographically diverse sample, inclusion of both coital and noncoital behaviors, and attention to other elements of sexual development beyond just the timing of the first coital experience. However, our reliance on retrospective selfreported data entails several limitations. Particularly for older respondents who initiated sexual activity at an early age, recall of ages of initiation may be inaccurate. (In supplemental analyses, we explored the consistency of these reports by comparing respondents' reports of the age of first vaginal sex at Wave III [when respondents were between the ages of 18 and 26 years] and Wave IV [when respondents were 26 -32 years of age]. Although a substantial proportion of respondents reported inconsistent ages, the vast majority of inconsistencies were relatively small in magnitude; approximately 84% of respondents either reported the same age at Wave III and Wave IV or reported an absolute difference of only one year). Moreover, because respondents reported ages of initiation in whole years, we were unable to determine the temporal ordering of behaviors that occurred at the same age. Data limitations also prevented us from considering a broader range of sexual behaviors (e.g., masturbation, kissing, etc.), the interpersonal context in which behaviors occurred, and the voluntariness of first sexual experiences.
Conclusions
Past research on adolescent sexuality has revealed little about how partnered sexual activity unfolds. By simultaneously examining timing, sequencing, spacing, and variety of behaviors, we were able to more completely describe patterns of emerging sexuality among U.S. adolescents. This work contributes to growing interest in the full repertoire of adolescent sexual and romantic experiences, the processes by which these behaviors interact with biological, psychological, and social factors to contribute to adult health and well-being, and the role of emerging sexuality in the context of other developmental processes [27, 28] . Research on whether and how early sexual patterns contribute to adult sexual and reproductive health should be a priority, as both researchers and policymakers seek to promote healthy sexuality across the life course. 
